Purpose: Neuropathy is one of the most common complications of diabetes mellitus and affects the quality of life. The aim of this study was to investigate the risk factors in terms of sleep, pain and quality of life and associated symptoms for diabetic neuropathy.
INTRODUCTION
The epidemic of diabetes is a major medical problem of the past century, affecting at least 387 million people worldwide (1) . Diabetes Mellitus (DM) has two types of complications: microvascular and macrovascular. One of the most frequently-occurring microvascular complications is Diabetic Neuropathy (DN), of which the most common type is distal symmetrical neuropathy or polyneuropathy. This problem causes significant disability and morbidity (2) . Incidences of polyneuropathy have been reported in 10-50% of patients with DM (3) . At the time of diagnosis, neuropathy is present in 10% of diabetic patients and overall in 50% of patients with a 25-year history of the disease (4) .
Different hypotheses have been proposed to explain the various modes of progression of DN. It has been suggested that risk factors associated with DN include worsening glucose tolerance, older age, longer diabetes duration and cigarette smoking (5, 6) . Several studies have shown that peripheral neuropathy frequency correlates with duration of DM (6, 7) . Valensi et al. (1997) demonstrated that age and glycemic control had an effect, and diabetes duration had a major effect on peripheral nerve function (8) . The influence of gender on DN has been inconsistent in the literature. Recently, an international study of 2341 patients with type 2 DM were declared that DN was more common in men, yet a Chinese study including 1524 participants observed the prevalence of DN to be higher in women (9) . The roles of drinking alcohol and smoking for DN are also less clear (6) . In the literature, findings about risk factors for DN are contradictory. Therefore, it needs to be conducted with different groups.
Moreover, many patients with DN experience neuropathic pain, sleeping disorder, anxiety and depression those affecting quality of life. Pain (the most disturbing symptom) is, typically characterized as burning, tingling, electric, sharp, and shooting which initially starts in both feet and may progress to involve calves, fingers, and hands (stocking and glove pattern) (10) . Chronic pain is a subjective experience that affects cognitive and emotional dimensions, impairs mood and thinking (11) , causes functional restrictions, and often inhibits daily activities (12) Chronic pain, sleep disturbance, and affective disorders often occur simultaneously (13) , and are purported to have multi-directional relations with each other.
The potential risk factors such as duration of disease and the most complained symptoms which could be affect whole life in DM patients with DN should be taken into account to plan more effective interventions. However, there are insufficient number of studies assessing pain intensity, severity of sleep problem, and quality of social and working life in DM patients with DN. Therefore, the aim of this study was to investigate risk factors of DN in terms of pain, sleep and quality of life.
METHODS

Participants
The study was carried out at two hundred and seventy-six out-patients with type I and II DM. Patients were eligible for the study if they met the following inclusion criteria: female or male patients, 18 years and over, and volunteered for participating in the study. Patients were excluded from the study if they had a serious or unstable medical or psychological condition. Before their participation, informed consent was obtained from all individual participants included in the study.
This study protocol was approved by the Ethics Committee of Hacettepe University, Faculty of Medicine, Ankara, Turkey and was conducted in accordance with the rules of the Declaration of Helsinki. It was also registered with the clinical trial registry. Written and oral information was given to all patients before testing. All participants gave their informed written consent for participation. The trial was conducted from October 2015 to January 2016. The patients who were diagnosed by a medical doctor divided into two groups according to having neuropathy (group I: 149 patients) or not (group II: 127 patients) ( Figure 1 ). Diabetic neuropathy is usually tested based on the participants symptoms according to their medical history and a physical exam. The symptoms are pain in hands and/or feet, numbness in extremities, paraesthesia of both feet, cold sensation in the extremities, burning sensation in the extremities, constipation, diarrhea, muscle cramps, fainting, dizziness, urination difficulties and foot ulceration or nail discoloration. Also, light touch perception was evaluated by the medical doctor using a 10-g Semmes-Weinstein monofilament on 10 different sites on the plantar surface of the foot. If they felt something,the patients were asked to say "now". A foot is called as sensory neuropathy when less than seven sites are felt by the patient. A foot is classified as normal if seven or more sites are felt by the patient (14) .
Data Collection and Clinical Measures
Weight and height of patients were obtained to calculate body mass index (BMI). Age and BMI of the patients were noted as the physical characteristics. To eliminate the effects of using drugs on the study, patients were asked if they were taking medications such as analgesics, myorelaxants, and antidepressants before applying to the study. Gender, type of DM, smoking, alcohol consumption, and duration of disease were recorded and compared between group I and group II.
A Visual analogue Scale (VAS) is a measurement instrument that tries to measure a characteristic or attitude that is believed to range across a continuum of values and can't easily be directed measured. VAS is a simple method for measuring subjective experience. Typically, a VAS consists of a 10 centimeter line anchored at each end by words descriptive of opposing statements or the minimal and maximal extremes of the dimension being measured. VAS has mostly been used in prior studies measuring pain, mood, fatigue, respiration, functional capacity, tension and in the classification of psychiatric patients (15) Furthermore, it has been suggested that VAS has a better responsiveness (i.e. ability to detect clinically significant change) than the Likert scale and might also be more reliable and valid (16) . A widely cited article by Onhaus and Adler states that VAS seems to assess more closely what patients actually experience (17) .
Moreover, the intensity of pain, complaint of non-restorative sleep, and impact of DN on social and working lives were evaluated by 0-to 10-cm VASs. On the VAS, "0" indicated "no pain" and the "10" indicated "the worst imaginable pain" for pain evaluation (15) . Complaint of non-restorative sleep was assessed by VAS, in which "0" meant "refreshing sleep" and "10" meant "non-refreshing sleep". Social and working life quality was also assessed by VAS, on which the "0" referred to "no difficulty in social and working lives" and "10" represented "great difficulty in social and working lives". Subjects were asked to mark the point on the VAS that best matched their intensity of complaints.
Statistical Analyses
SPSS 17.0 for Windows (SPSS Inc. Chicago, IL, USA) was used for statistical analyses. Mean ± standard deviation (SD) or median (Interquartile Range -IQR) values in 95% confidence intervals of the investigated data were presented. The "Mann Whitney U test" for non-restorative sleep, and 
RESULTS
Characteristics of the study patients
Of the 276 patients, 64.4% (n=178) were female and 35.6% (n=98) were male. The means of age and BMI were 61.62±8.42 years, and 29.84±6.52 (kg/m2); respectively. Physical and clinical characteristics of groups were shown in Table 1 . Duration of disease was found a significant difference between the groups (p=0.007).
In the analysis of descriptive findings depending on the gender, type of DM, smoking, alcohol consumption, there was no significant difference between these groups. Table 2 represents descriptive findings of the groups.
Associations of BMI, Duration of disease, Type of DM and Smoking with DN
Multivariate analysis revealed that duration of disease was found significantly higher in patients with DN on comparison to without DN (p<0.001). In addition; BMI, type of diabetes and smoking was not found statistically significant (p=0.063; p=0.133; p=0.258, respectively). The multivariate analysis results were shown in Table 3 .
The scores of pain intensity, social and working life quality, and complaint of non-restorative sleep for groups were presented in Table 4 . There were significant differences in the scores of pain intensity (p<0.001), complaint of non-restorative sleep (p=0.046) and social and working life quality (p=0.038) between the groups.
DISCUSSION
The present study examined the risk factors for DPN and its symptoms and it revealed that DN was directly associated with duration of diabetes odds of (AOR = 1.089: 95%CI; 1.033-1.147). Also pain intensity, complaint of non-restorative sleep for patients with DN were higher than patients without DN, social and working life quality for patients with DN were lower than patients without DN.
DN is a common complication of DM with high morbidity and impairment of quality of life. Tesfaye et al. (1996) study was found that DN was significantly associated with age, duration of disease, height, diastolic blood pressure and smoking status (6) . Ashok et al. (2002) showed significant relationships only with age and duration of disease (7) . No other association was detected. The results of our study confirmed previous reports regarding the association of neuropathy with duration of disease. Based on the result, it has been very important to examine regularly for detecting and reducing the symptoms of DN and improving quality of life in diabetic patients.
According to Pop-Busui et al. (2009) study included patients with type 2 DM, 52.6% of the men had DN compared with 46.2% of the women (9) . Yet, in a Chinese population, 20.7% of the women and 13.7% of the men were neuropathic (8) . In our study, while the there was no significant difference between genders regarding the presence of DN. Most likely, ethnic and cultural factors may contribute to such differences in gender ratios. However the number of women participating to this study is almost two times higher than the number of men.
DN is a group of disorders and as such the most common chronic complication affecting both type 1 and type 2 diabetic patients (19) . Hartemann et al. (2011) study represented that the prevalence of painful DN was about 20% in patients with type 2 DM and 5% in those with type 1 (20) . However, Jambart et al. (2011) study demonstrated that a significant predictor of DN was presence of type 1 DM (21) . In our study, there was no significant difference between DN and types of DM. Our sample would be small to detect such a relationship; therefore further studies including larger groups are needed.
There are relatively few data regarding the influence of smoking and alcohol consumption on DN. In a case-control study, it was shown that the risk for neuropathy was three times higher in smoking type 1 diabetic patients than non-smokers (22) . It wasn't found that smoking was not related to neuropathy in type 2 diabetic patients in that study. In another study, in young insulin-treated diabetic patients, it was shown that, apart from glycemic control, cigarette smoking as well as height, and female gender may be independent risk factors for progression of distal sensory neuropathy (23) . Adler et al. (1997) also showed that a proportion of neuropathy in diabetic patients was worsened by alcohol consumption (24) . According to our result, DN was not significantly related to smoking or alcohol consumption. Most of our patients were non-smokers and non-alcohol consumers, so it was impossible to examine the possible association between neuropathy and smoking, and alcohol consumption critically. Further studies using a randomized clinical trial are needed to evaluate the effects of smoking and alcohol consumption on neuropathy.
Obesity is an index of insulin resistance which may account for poor glycaemic control and predispose to peripheral neuropathy and other complications (25) . The increase in the prevalence of polyneuropathy correlated significantly and independently with body weight (26) . In the Australian Diabetes Obesity and Lifestyle (AusDiab) study (27) , including type II diabetic patients, neither BMI nor waist circumference was identified as risk factors for polyneuropathy in univariate analyses. Our findings indicated that no relationship was found between DN and BMI. The small number of diabetic patients with DN may cause this condition. Thus, further studies including larger groups are needed.
Pain is the most disturbing symptom of DN. The results indicated that patients with DN in our study experienced substantial pain. Thus, our results confirmed what has been documented about the severity of the pain experience among DN patients in other studies (5, 10) .
Patients with painful DN report substantial interference in sleep, enjoyment of life, recreational activities, normal work, mobility, general activity, social activities, and mood (10) and greater impairment in energy, sleep, physical mobility, and emotional reactions when compared to diabetic and non-diabetic controls (28) . Gore et al. found that greater pain levels in DN (mild to moderate to severe) corresponded with higher symptom levels of anxiety and depression; more sleep problems, and lower physical and mental functioning (29) . The results of our study confirmed previous reports regarding the negative impacts of DN on the social and working life quality.
Patients with painful DN experience nocturnal exacerbations due to pain (10, 30) . The potential impact of these exacerbations on the various dimensions of sleep is, however, unknown. Further, DM itself can adversely affect sleep (31) . Several studies were found that the patients with DN had more sleep problems than patients without DN (28) . Our findings were also similar this results.
Our limitations for this study were sample size and homogeneity. Larger and more homogenous groups are needed to determine relationships between variables. Although the evaluations which were taken by VAS were valid and reliable, the instruments specially developed for DM could be used in the future studies. Participants' age range is high. Also the duration of disease between groups can affect the results.
In conclusion, duration of disease as a potential risk factor, pain intensity, sleeping complaints and quality of life as one of the most complained symptoms for DN should be taken into account for Investigation of the Risk Factors of Diabetic Neuropathy in terms of Pain, Sleep and Quality of Life prevention, early detection, and appropriate treatment. Properly planned intervention approaches are needed to cope with the symptoms of DN, an important problem in DM and affecting the individual's life. The results of this study may be indicative for intervention plans. However there is a need for further evidence-based studies which include more homogeneous and broader groups.
